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SPECIFICATION 

1 . Title of the Invention 

Positioning Mark on Semiconductor Wafer and the Manufacture Thereof 

2. (Tunis 

1. A positioning mark on a semiconductor wafer, characterized by the fact that at least two 
regions, a first region and a second region, wherein a plurality of fine indentations having an arc- 
shaped cross-sectional form are arranged in specified positions on the main face of a semiconductor 
wafer, are formed and arranged in a relation such that a third region which is flat and extends in a 
linear direction is retained therebetween. 

2. A method for manufacturing a positioning mark on a semiconductor wafer, characterized as 
comprising: a step wherein an etching mask layer is formed having a pattern wherein at least two 
mask I aver part s. a first part and a won 4 ^ao in ^ ]^\.•}^ ( t^in r ■ m v a' on > m - n ; i ■ ^ . ( .-- • ■!--•■ , - ■ - >. \ 


sect Mil a 1 torm arc arranged in specified positions oj die main surface o! said semiconductor wafer 



st) as to retain a third region extended flat in a linear form therebetween by the anisotropic etching 
treatment of said semiconductor wafer using said etching mask layer. 

3. A method for manufacturing a positioning mark on a semiconductor wafer according to claim 

2, said method of manufacturing a positioning mark on a semiconductor wafer further characterized 
by the fact that said anisotropic etching treatment is a plasma etching treatment. 

3. Detailed Description of the Invention 

When a desired pattern is added to the main face of a semiconductor wafer, or a semiconductor 
region having a specified pattern is formed within a semiconductor wafer, or a required layer having 
a required pattern is formed on a semiconductor wafer, a mask having the required pattern is formed 
on a semiconductor wafer. This mask is normally formed by forming a layer of the materials to form 
the mask on the semiconductor wafer; forming a filter resist layer on this material layer; performing 
exposure on this photoresist layer using an exposure mask having a specified pattern; next forming a 
mask having the desired pattern by means of this photoresist by performing a development treatment 
on the photoresist layer that has been exposed; then obtaining the mask by the etching treatment of 
the aforementioned material layer which forms the mask; or by using the aforesaid material layer that 
forms the mask as a photoresist, performing exposure using the exposure mask having a desired 
pattern on this photoresist, and then performing an exposure treatment on the photoresist layer that 
has been exposed. It should be noted that, when a mask having the desired pattern is formed on the 
semiconductor wafer using an exposure mask as described above, relative positioning between the 
semiconductor wafer and the exposure mask is required, and positioning marks on the semiconductor 
wafer have been necessary. 

The present invention concerns these necessary positioning marks on the semiconductor wafer, 
and a method of forming the same. 

Heretofore, such positioning marks on a semiconductor wafer have included those in which the 
edge of an oxidation film affixed to the semiconductor wafer is used as a positioning mark, those in 
which grooves which are formed on the semiconductor wafer are used as positioning marks, those in 
which through-holes drilled through the semiconductor are used as the positioning mark, and so 
forth. i , . , t ... \ . *- 

When the positioning mark is one which uses the end of an oxidation film adhering to the 
semiconductor wafer or one which uses grooves formed in the semiconductor wafer, before the mask 
having the necessary pattern is formed on the semiconductor wafer using an exposure mask, a film 
such as a semiconductor film or metallic film is formed on the semiconductor wafer, or if a thermal 
oxidation treatment, etching treatment, or the like is performed on the semiconductor wafer, the 
positioning mark can be damaged, the contrast of the positioning mark reduced, and positioning 
marks having degraded S/N can be formed. 

Moreover, if the positioning mark is one which uses a through-hole passing through the 
semiconductor wafer, and the aforesaid treatment is performed before forming the mask having the 
required pattern using an exposure mask on the semiconductor wafer, the through-hole used as the 
positioning mark can be filled in by other materials, the edge of the through-hole can be damaged, 
and positioning marks having degraded S/\ have been formed. 


md - M 11 ; ' A A]] example i >! a i ^ 1 m t i i 1 1 1 ; m e n urk i mi a ^cn i leoinhk u m \\ ater i n m^m m\ lance 



with the present invention. At least two regions, a first region and a second region 4 and 5, on which 
a plurality of fine indentations 3 have an arc-shaped cross-sectional form are arranged on the main 
face 2 of the semiconductor wafer 1 , are arranged in a relation such that a third region 7 which forms 
a flat state 6 extending in a linear direction therebetween is retained. In this case, the plurality of fine 
indentations 3 are extended contiguously in a linear pattern. 

The foregoing is one structural example of a positioning mark on a semiconductor wafer 
according to the present invention, and positioning marks having such a structure can be made as 
described below with respect to Figure 3. 

Specifically, a mask material layer 21 composed of a material such as thermal oxidation film or 
nitridation film is formed to a thickness of 5,000 A, for example, by publicly known method on the 
main face 2 of a semiconductor wafer 1 (Fig. 3A) which has been obtained in advance (Fig. 3B); 
next, at least two mask layer regions, a first region 23 and second region 24, on which a plurality of 
fine windows 22 are arranged on the mask material layer 2 1 , are formed in a relation such that a part 
25 which extends in a linear direction is retained, and the etching mask layer 26, which is a 
photoresist material having the pattern thus obtained, is formed by a publicly known 
photolithographic process (Fig. 3C). 

Next, by performing etching treatment on the mask material layer 21 having the etching mask 
layer 26 as a mask, a first and second mask layer region 28 and 29, on which a plurality of fine 
windows 27 are formed corresponding to the etching mask layer 26, are arranged in a relation such 
that a part 30 extending in a linear direction is retained, an etching mask layer 3 1 having the pattern * 
is formed thereby, and next the mask layer 26 is removed (Fig. 3D). 

Next, plasma etching treatment is performed by an anisotropic etching treatment on the 
semiconductor wafer 1 which uses the etching mask layer 31 as a mask, the positioning marks 
described in Fig. 1 and Fig. 2 are thereby formed (Fig. 3E), then the mask layer 3 1 is removed from 
the semiconductor wafer 1, and in this way the desired positioning marks shown in Fig. 1 and Fig. 2 
are obtained (Fig. 3). 

The foregoing was a clear working example of the positioning marks and method of manufacture 
thereof in accordance with the present invention. However, depending upon the positioning marks 
shown in Fig. 1 and Fig. 2 in accordance with the present invention, since the fine indentations 3 on 
the first and second regions 4 and 5 have an arc-shaped cross-sectional form (an arc-shaped cross- 
section of a circle having a diameter having about F5 micrometers), direct reflection is eliminated by 
these fine indentations 3. However, direct reflection occurs on the flat face 6 in the third region 7, 
accordingly having the function of positioning marks with a high level of contrast, and these 
positioning marks characteristically lack the defects described with respect to conventional 
positioning marks in the previous section. 

Moreover, by means of the manufacturing method for positioning marks shown in Fig. 3, the 
present invention offers the major characteristic of being able to obtain positioning marks with the 
characteristics described above through the extremely simple steps described above. 

The foregoing is one example of the present invention, and as shown in Fig. 4 and Fig. 5, four 
regions, regions 4 1 , 42, 43 and 44 can be formed in the same way as the first and second regions 4 
and 5 in Fie. I and Fin. 2. and a region 4*> which pcrpcndicuhrlv intersects in Mm form . Ti .-m^s -n 
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Fig. 1 and Fig. 2 arc a schematic plan view and a lateral cross-sectional view showing an 
example of the present invention, Fig. 3 is a cross-sectional view of an example showing the 
manufacturing method thereof, and Fig. 4 and Fig. 5 are schematic plan view and a cross-sectional 
view of another example of the present invention. 

Japan Telegraph and Telephone Public Corporation 
Patent Attorney: Masaharu Tanaka 
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